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(54) Olefinic resin composition and coated electric wire 



(57) There Is provided a halogen-free olefinic resin 
composition for coating material for electric wires used 
in automobiles. The resin composition contains (A) 60 
to 90 parts by mass of propylene-based polymer where 
melt flow rate is about 5 or less; (B)1 0 to 40 parts by 
mass of at least one polymer selected from the group 
consisting of: (B1) thermoplastic styrene elastomer, 
(B2) themnoplastic styrene elastomer denatured by acid 
component, (B3) a mixture of the thermoplastic styrene 
elastomer and the thermoplastic styrene elastomer de- 
natured by acid component, in which the styrene elas- 
tomer and the denatured styrene elastomer respectively 
account for 5 to 35 parts by mass In the total amount of 
10 to 40 parts by mass; (B4) rubber denatured by acid 



component, (B5) polyolefin denatured by acid compo- 
nent and (B6) a mixture of polyolefin and the polyolefin 
denatured by acid component, in which the polyolefin 
and the denatured polyolefin respectively account for 5 
to 35 parts by mass in the total amount of 1 0 to 40 parts 
by mass, whereby the total amount of the propylene- 
based polymer (A) and the polymer (B) Is 1 00 parts by 
mass; (C) 120 to 220 parts by mass of either metal hy- 
droxide or a mixture of metal hydroxide and metal hy- 
droxide the surface of which is treated with a coupling 
agent or fatty acid; and (D) 5 to 40 parts by mass of a 
nrtrogen-containing compound. 
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trelatestoahalogen-freeolefinic resin composrt.onwh,chsaus.^^^^^^^^^ 

resistance to aging, flexibility and processing ability repu'redfor acoatmg matenal tor ei^^^ 

also to electric wire which is coated with such a halogen-free olef.nic "J°"^P°^^^^^^^ .^ed. That is 

100021 AS a coating material for electric wire for ^^^^^^ 

because poly(vinyi chloride) is excellent in terms of mechanical strength, extrusion pr 

flexibility, coloring property, economy, etc. pnvironment into consideration, there have been used 

[0003] However, by taking the recent measures for 9'°^^' ^^^"J""" ''^f p^rts for automobiles, 
halogen-free resin materials in place of poly(vinyl c»^'°"^«> !°^*'^^„"^^"';^'=XTntt^^^^^ gas such as halogen 

[0004] With regard to an abrasion-resisting resin composition »^«7f " ^^^^"'^^^^^^^^^ which a polyolefin base 
gas is generate? upon burning, there have been known ^^'^S^j^;/;!; etc.). 
polymer is compounded wrth metal hydroxide as a flame f^Jf ^^^^^^^^^ an extent that it has a self- 

[0005] However, when the disclosed resin composition is '"^^f ,3^^ quantities of metal hydroxide 

extinguishing property, large quantities of metal hydroxide .^.^^^^^^^^ rZ^ce to abrasion and tensile 

is added however, there is resulted a problem that ^J!;^';^';^^^^^^^ strength, there is an 

strength otthe composition extremely lowers . In order to ^'^^^^'^""^"^^^ 
Idea of increasing the amount of relatively hard P°'yP^°Py'^"^,^"tJSnes bS as wel 

of the coated electric wire is deteriorated and preceding ^'''''J'^^J'^f ^ave been known compositions 

[0006] Further, in order to improve the flame retarding ^'^^^^J^^^'^'^^^ J^^ddition to a metal hydroxide 
where a nitrogen-containing compound (melamine cyanurate -^^^^^^^^^^^^^^^^^ jp^-2000-294036, JP-A- 
or a phosphate condensate as a flame retardant (^P^;f:;;°^:^ 

flexibility and processing ability in a well-balanced manner. 

[0008] To thfe end, there is provided an olefinic resin composition containing. 

(A) 60 to 90 parts by mass of propylene-based polymer the melt flow rate of w^k^ ^^^bout 5 or less; 
(S ?0 to AO SaS bi; mass of at least one polymer selected from the group consisting of. 
(B1) themioplastic styrene elastomer. 

(B2) themioplastic styrene elastomer denatured by ^^"^^^^P™..,^^^.,^ gty^ene elastomer denatured by acid 

5 to about 35 parts by mass in the total amount of 10 to 40 parts by mass; 
(B4) rubber denatured by acid component, 

(B5) polyolefin denatured by acid component and ^^^^nnpnt in which the polyolefin and the de- 

Ibs) 'a mixture of polyolefin and the P^'Vf ^^^^^^^^ am'ount of 1 0 to 40 parts 

natured polyolefin respectively account for about 5 ^^.^^^ po,yp,er (B) is 100 parts by mass; 

by mass. Whereby the total amount of the propylene-based polyme (A^ 

(C) 120 to 220 parts by mass of either metal hydroxide or a mixture of metal nyaroxioe 

surface of which is treated with a coupling agent or fatty acid , , s^^rene elastomer denatured by 

Wherein, when the themioplastic styrene elastomer (^1). ^^^^ t^'^^T.^'^J.^^^^^^s p^iymer (B), there is used 
acid component (B2) or the polyolefin denatured by ^'^/^^^^^^^^^^ a coupling agent or 

a mixture of the metal hydroxide and the metal hyd~x.de the ^^^f^^^ surface-treated metal 

fatty acid, in which the metal hydroxide accounts for 200 ° ^0 Parts by mass w 
hydroxide accounts for 20 to 1 00 parts by mass, in the total amount of 1 20 to 220 pan y 

(D) 5 to 40 parts by mass of a nitrogen-containing compound. compound selected from the group 
Preferably, the themioplastic styrene elastomer (B1) ^^'^P""^"^,^^'^^^ copolymer, a derivative of 
consisting of a styrene-butadiene block copolymer a ^^y-^^^j^^^/'f^^^^^^ doSble bond of a styrene- 
either of them inwhich double bond is hydrogenated. and a styrene elastomer in wn.cn 

isoprene block copolymer is hydrogenated. 

[0009] Preferably ye, the polyolefin comprises at ^^^^ ^^l^Z^^.T^^ 
ethylene-vinyl acetate copolymer, an ethylene-ethyl acrylate copolymer, an ethylene m y 
an ethylene-butyl acrylate copolymer. 
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[0010] Further, the polyolefin may comprise at least one copolymer selected from the group consisting of an ethylene- 
vinyl acetate copolymer an ethylene-ethyl acrylate copolymer, an ethylene-methyl acrylate copolymer and an ethylene- 
butyl acrylate copolymer. 

[0011] Typically, the acid component used for denaturatlon comprises unsaturated carboxylic acid or a derivative 
5 thereof. 

[0012] Further, the polyolefin (B5) denatured by acid component may be an elastomer in which the acid component 
is introduced into common polyolefin. 

[0013] Preferably, the polyolefin (B5) denatured by acid component comprises a copolymer of olefin with (meth) 
acrylic acid or an ester thereof, or with vinyl acetate. 
10 [001 4] Suitably, the polyolefin comprises an ethylene-vlnyl acetate copolymer, an ethylene-ethyl acrylate copolymer, 
an ethylene-methyl acrylate copolymer or an ethylene-butyl acrylate copolymer. 

[0015] Typically, the coupling agent with which the surface of said metal hydroxide is treated comprises a silane 
coupling agent. 

[001 6] Preferably, the surface-treated metal hydroxide comprises magnesium hydroxide the surface of which is treat- 
15 ed with an aminosilane coupling agent. 

[0017] In the present invention, the nitrogen-containing compound may comprise at least one compound selected 
from the group consisting of melamine, guanamine, cyanuric acid, isocyanuric acid and a derivative of each thereof. 
[0018] In particular, the nitrogen-containing compound may comprise melamine cyanurate. 
[0019] The invention further relates to an electric wire coated with the olefinic resin composition which contains: 

20 

(A) 60 to 90 pans by mass of propylene-based polymer where melt flow rate is about 5 or less; 

(B) 1 0 to 40 parts by mass of at least one polymer selected from the group consisting of: 
(B1) thermoplastic styrene elastomer, 

(B2) thermoplastic styrene elastomer denatured by acid component, 
" 25 (B3) a mixture of the thermoplastic styrene elastomer and the thermoplastic styrene elastomer denatured by acid 

component, in which the styrene elastomer and the denatured styrene elastomer respectively account for about 

5 to about 35 parts by mass in the total amount of 1 0 to 40 parts by mass; 

(B4) rubber denatured by acid component, 

(B5) polyolefin denatured by acid component and 
30 (B6) a mixture of polyolefin and the polyolefin denatured by acid component, in which the polyolefin and the de- 

natured polyolefin respectively account for about 5 to about 35 parts by mass in the total amount of 1 0 to 40 parts 

by mass, 

whereby the total amount of the propylene-based polymer (A) and the polymer (B) is 1 00 parts by mass; 

(C) 120 to 220 parts by mass of either metal hydroxide or a mixture of metal hydroxide and metal hydroxide the 
35 surface of which is treated with a coupling agent or fatty acid, 

wherein, when the thermoplastic styrene elastomer (B1), the themnoplastic styrene elastomer denatured by 
acid component (82) or the polyolefin denatured by acid component (85) is chosen as polymer (8) , there is used 
a mixture of the metal hydroxide and the metal hydroxide the surface of which is treated with a coupling agent or 
fatty acid, in which the metal hydroxide accounts for 200 to 20 parts by mass, while the surface-treated metal 
40 hydroxide accounts for 20 to 100 parts by mass, in the total amount of 120 to 220 parts by mass; and 

(D) 5 to 40 parts by mass of a nitrogen-containing compound. The above, and the other objects, features and 
advantages of the present invention will be made apparent from the following description of the preferred embod- 
imentS: given as non-limiting examples. 

[0020] As hereunder, each of the components used for the composition of the present invention wilj be illustrated. 
[0021] The propylene-based polymer (A), contained in the composition of the present invention, whose melt flow 
rate (MFR) is about 6 or less, comprises a propylene homopolymer or a propylene copolymer such as a random 
copolymer of propylene with ethylene or propylene with butene where propylene is a main component (more than 60% 
by mass) and a block copolymer of propylene-ethylene-propylene where MFR is about 5 or less. It is also possible to 
50 use a mixture comprising two or more thereof. 

[0022] Examples of such a propylene-based polymer having MFR of about 5 or less are RB 61 0 A, RB 41 0 and RB 
1 1 0 which are commercially available from K. K. Tokuyama. 

[0023] When the compounding ratio of the propylene-based polymer (A) having MFR of about 5 or lower is more 
than the above-mentioned upper limit, flexibility of the composition is deteriorated whereby processing becomes difficult 
55 while, when the compounding ratio of the propylene-based polymer (A) having MFR of about 5 or lower is less than 
the above-mentioned lower limit, resistance to aging and processing ability of the composition lower. 
[0024] Incidentally, the MFR is a value measured in accordance with JIS K 6921-2. 

[0025] In the present invention, in addition to the propylene-based polymer (A), the following is added thereto as the 
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second polymer (B). 
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25 



(B1 ) thermoplastic styrene elastomer, 

(82) thermoplastic styrene elastomer which is denatured by acid component, 

(S) TrZL of thermoplastic styrene elastomer with a them^oplastic styrene elastomer denatured by acd com- 
ponent (where the amount of each is 5 to 35 parts by mass), 

(84) rubber which is denatured by acid component, 

(85) Dolvolefin which is denatured by acid component or ^ * ^* «o^h ie c 
T£) a mixture of polyolefin and polyolefin which is denatured by acid component (v.here the amount of each is 5 

10 to 35 parts by mass) 

[00261 With regard to the themioplastic styrene elastomer (B1 ), preferred one is a ^^^"^-''"^^^f ^'"^"J^^P^^^ 
rner a styrene-ethylene-propylene block copolymer or a polymer where double bond .n such a block copolymer .s 
MrogeS b^^^^^^^^ of addition of hydrogen. It is also possible to use a styrene elastomer where double bond of 

J5 a styrene-isoprene block copolymer is hydrogenated. ^„^„„n«nt an elastomer where 

f00271 The thermoplastic styrene elastomer (B2) which is denatured by an acd component .s an el^ast°mer whe e 
an add component such as unsaturated carboxylic acid or derivative thereof (such as acd anhydride and ester) is 
rntroducedTn'to the thermoplastic styrene elastomer (B1 ) by, for example, a graft method or a direct method (copoly- 

Sf with regard to the unsaturated carboxylic acid, maleic acid, fumaric acid, etc. may be preferably used Wfth 
S to Vhe add derivative, there may be exemplified maleic acid anhydride, maleic -'^ ["^^^^f ^"j '"^'^'^ 
Sler Amount of the acid component is preferably from 0.1 to 20% by weight to the un-denatured el^tomer. 
S Thirdly, with regard to the polymer (B), there is used a mixture (83) ^'^^'-J^P'^f^^^^^^^^^ 
a thermoplastic styrene elastomer denatured by acid component. This .s a mixture of the ^°tL 
and In that case, ihe amount of each of them is 5 to 35 parts by mass and the total amount thereof .s made 1 0 to 40 

fooaor TJembber (84) which is denatured by an acid component is an elastomer where an add --P°";;^^^^^^^^^ 
as unsaturated carboxylic acid or derivative thereof (e.g.. acid anhydride and ester) is introduced into common mbber 
Sch as eSene-propylene rubber, ethylene-propylene-diene rubber or ethylene-butylene rubber by. for example, a 
30 graft method or a direct method (copolymerization). ..„,th«,«„far<.thP same as those 

[0031] The unsaturated carboxylic acid or derN/ative thereof used as well as amount thereof are the same as those 

roralrlhTpXTe^JS^l^^^^^^^ is denatured by add component is an elastomer where an acid component such 
asuniatuT^eScaS^^ 

or preferably, a copolymer of clef inwith (meth) acrylic acid or an ester thereof or with v.nyl acetate by. for example, a 

'^^r'^li::'^^'':^^^^^ po^er. an ethylene-vlnyl acetate copolymer, an ethylene-ethy. ac^^late co- 
nnivmer an ethvlene-methvl acrylate copolymer and an ethylene-butyl acrylate copolymer. 

ponem (B5) wit. lh» above-mentlonsd non-denatured polyolefH. In that cas., the aTOuW of .a* .s 5 » 36 parts by 

[r„^^™';:.r«=iirpo7rsr^^^^^^^^^ 

Drocessina ability becomes bad and resistance to aging lowers as well. _.^noci.,m 
fo038r Wrth regard to the metal hydroxide (C) which is a flame retardant there may -^P'^f J^^-^^^ 
hydroxide and aluminum hydroxide. An average partide size of the metal hydroxide is "^"^''V^'^y^f ° '^^7^ ''"^^^^^^^^^ 
non imitative Further, partides of the metal hydroxide are preferably subjected to a surface trea "lent with couphng 
agen o;.tarticularly, siLe coupling agent (such as aminosilane coupling agent, ^'^-y^^'l^^^^^^^^ 
lane cou Jing agent or methacryloxysilane coupling agent). Among them, magnesium hydroxide which ,s subjeded 
a surface treatment with an aminosilane coupling agent is particularly preferred. 

^0039] Although the surface treatment by a coupling agent may be carried out before compounding the >^eta' o^'de 
wJh ?he r^n" mposmon. it is also possible that an un-treated metal oxide and a coupling agent are separately com- 
pounded with a resin composition to subject to an integral blending. ,,^,tm»nt with hiaher fattv 
r00401 If desired there may be used a metal hydroxide which is subjected to a surface treatment with higher fatty 
add (luch as s^arirad^ and oleic acid) together with metal hydroxide (including that which is subjected to a surface 



35 



40 



45 



50 



55 



4 



J 



EP 1 380 618 A1 



treatment with a coupling agent) . Particularly when a thermoplastic styrene elastomer (B1), a thermoplastic styrene 
elastomer denatured with an acid component (B2) or polyoletin which is denatured with an acid component (B3) is 
used as a polymer (B) . both metal hydroxide and metal hydroxide which is subjected to a surface treatment with fatty 
acid are jointly used. 

5 . [0041] An average particle size of the metal hydroxide which is subjected to a surface treatment with higher fatty 
acid Is usually 0.1 to 20 jim as well. Although the surface treatment with higher fatty acid may be also carried out before 
compounding the metal oxide with the resin composition, it Is also possible that an untreated metal oxide and higher 
fatty acid are separately compounded with a resin composition to subject to an integral blending. 
[0042] Ratio of the metal hydroxide or the total ratio of the metal hydroxide and the metal hydroxide which is subjected 

to to a surface treatment with higher fatty acid to the total amount (1 00 parts by mass) of the polymers (A) and (B) in the 
composition is usually from 120 to 220 parts by mass or, preferably, from 140 to 200 parts by mass. When the metal 
hydroxide and the metal hydroxide which Is subjected to a surface treatment with fatty acid are jointly used, the former 
is used In 200 to 20 parts by mass while the latter is used in 20 to 100 parts by mass. 

[0043] When the ratio of the metal hydroxide is too much, elongation of the composition is deteriorated and flexibility 
*5 and processing property are deteriorated. On the other hand, when the ratio of the metal hydroxide is too small, flame 
retarding property of the composition is not improved. 

[0044] The olefinic resin composition of the present Invention contains a nitrogen-containing compound (D) for im- 
proving the flame retarding property. 

[0045] Preferred examples of the nitrogen-containing compound are melamlne or guanamine and a deriV|atlve there- 
20 of. cyanuric acid and isocyanuric acid or a derivative thereof or both compounds. 
[0046] More preferably, melamine cyanurate is used. 

[0047] Average particle siirc of the nitrogen-containing compound is preferably not more than 20 jim. 
[0048] Sur1<'*ce of panicles of Ihc nitrogen-containing compound may be treated with a surface treatment agent such 
as colloidal sitc*i of :t^c above mentioned coupling agent or higher fatty acid. 
25 [0049] Ratio o\ i^o nr.rogon-ccnirtining compound (D) to the total amount (100 parts by mass) of the polymers (A) 
and (B) in ino coirnpesition is jsuaiiy from 5 to 40 parts by mass. 

[0050] When tfw ^•%\%o o» tnc nitrogen-containing compound is less than the above-mentioned lower limit, flame re- 
tarding propory of ino rompo^4on ts not well improved while, when the ratio of the nitrogen-containing compoundJs 
more than the at>.>vr meniioneo upper limit, tensile characteristic of the composition lowers. 

30 [0051] The oictin< resm coTiposnion of the present invention may be further compounded with a substance which 
is commonly comocunooo an olefinic resin such as stabilizer (antioxidant, etc.), inactivating agent for metal (agent 
for preventing copper dnmrtgc. etc.). lubricant (fatty acid, fatty acid amide, metai soap, hydrocarbon (such as wax) , 
etc. ) , light stabii/er njcicus-forming agent, antistatic agent, coloring agent, flame retardant aid (zinc borate, flame 
retardant aid cf a siicorc r/pc. flame retardant aid of a nitrogen type, etc.), coupling agent, softener (process oil, etc.) 

55 and cross-linking aid imuititunclional monomer, etc.) within such an extent that the above-mentioned characteristics 
are not lowered. 

[0052] The olcfinc rcsm composition of the present invention may be prepared by mixing and kneading the above- 
mentioned components by a conventional method. 

[0053] A method for coaling the electric wire, particularly, the electric wire for automobiles using the resin composition 
40 of the present invention is the same as the conventional method. 

[0054] The olefinic resin composition of the present invention is an excellent halogen-free resin composition which 
satisfies the characteristics required for the coating material such as flame retarding property, tensile characteristic, 
resistance to aging and flexibility when It Is used as a coating material for electric wire for automobiles. 

45 [Examples] 

[0055] The present invcniion will now be specifically illustrated by the following Examples and Comparative Exam- 
ples. 

50 Examples 1 to 5 and Comparative Examples 1 to 1 0 

[0056] The components shown in Tables 1 to 3 were mixed in the ratio as shown there, kneaded at 230°C using a 
biaxial extruder and extruded into a shape of pellets. The resulting pellets were dried in air at 60°C under ordinary 
pressure and coated on a conductor size AWG 26 (7/0.16 TA) with a coat thickness of 0.195 mm at the extrusion 
55 temperature of 240 to 250*C for dice, 250 to 240'*C for dice neck and 210 to 230**C for cylinder using an extrusion 
molder where dice and nipple were 0.90 mm and 0.55 mm, respectively. 

[0057] Tensile characteristic (tensile strength and elongation upon breaking), resistance to aging, flame retarding 
property and processing ability were measured and evaluated by the following method for the resulting coated electric 
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wire. 



<Tensile characteristio 

5 [0058] Tensile strength and elongation upon breaking were measured according to JASO (Japan Autonnobile Stand- 
ard Organization) D 611 . . ... 
[0059] When tensile strength Is 10.3 MPa or more and when elongation upon breakage is lOO/o or more, that was 

judged to be "qualified". 
10 <Reslstance to aging> 

[00601 When the coated electric wire was kept at 1 1 S^'C for 1 68 hours. It was subjected to a tensile test. 

[00611 When 70% or more of tensile strength before aging and 65% or more of the elongation upon breakage before 

aging were maintained, that was judged to be "qualified". 
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<Flame retarding property> 

[00621 Flame retarding property was measured according to a VW-1 (vertical-wire flame test) according to the UL 
standard A sample Is contacted to flame for 15 seconds per run and five runs in total were carried out. After each 
contact to the flame, a bumer was removed and (1) when flame goes out within 1 5 seconds, the sample is allowed to 
stand for 1 5 seconds while (2) when flame does not go out within 15 seconds, the sample was allowed to stand un il 
the flame goes out. Judgment of "qualified" is issued when flame does not remain for 60 seconds or longer, the sample 
does not ignite and 25% or more of flag do not burn. 

<Processing ability> 

[0063] This was evaluated whether "whisker is fonned upon peeling off the coat at the end of the electric wire. 
[0064] The results are shown in Tables 1 to 2. 



Table 1 





Example 1 


Example 2 


Example 3 


Example 4 


Example 5 


PR (Block)'') 


60 


50 




50 


60 


PP (Random) 2) 






60 


40 


20 


PP (Homo) 3) 




20 








Styrene elastomer^) 


40 


30 


40 


10 


20 


Magnesium hydroxide 5) 


140 


120 


120 


100 


200 


Fatty acid-treated magnesium hydroxide 6) 


60 


40 


100 


20 


20 


Melamine cyanurate 7) 


10 


20 


5 


40 


10 


Preventer for ageing 8) 


1 


1 


1 


1 


1 


Inactivating agent for metal 








0.5 




Total 


311 


281 


326 


261.5 


331 


Tensile test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Aging test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Flame retarding property 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Processing ability 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 
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Table 2 







Comp. 
Example 1 


Oomp. 
Example2 


oomp. example 
3 




Comtj Examoles 


5 


PP (Block) 


1 00 












PP (Random) 2) 










70 




PP (Homo) 3) 




50 








10 


StyrenG 
elastomer"^) 






20 


10 


30 




Magnesium 
hydroxide 


1 oU 


1 /U 




160 


170 


15 


Falty acid- 
treated 
magnesium 
hydroxide ^) 


OU 




1 fiO 




10 


20 


Melamine 
cyanurate ^) 


30 


20 


20 


25 


20 




Preventer for 
ageing ®> 


1 


1 


1 


•i 


1 


25 


IndClfVdling 
agent for metal 




0.5 






r\ ti. K. 
U.D D 




Total 


311 


311.5 


301 




OU 1 .3 




Tonsilo lost 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


30 


Aging icst 


Qualified 


Disqualified 


Qualified 


Disqualified 


Disqualified 


Flame retarding 
propcry 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


35 


Processing 
nbil ty 


Disqualified 


Disqualified 


Disqualified 


Qualified 


Qualified 




Table 3 


-40 




Comp. 
Example 6 


Comp. Example 
7 


Comp. Example 
8 


Comp. Example 
9 


Comp. Example 
10 




PP (Block) ^> 


70 


80 




90 


70 




PP (Random) 2) 






60 








PP (Homo) 3> 












W5 


Styrene 
elastomer-*) 


30 


20 


40 


10 


30 




Magnesium 
hydroxide ^> 


60 


60 


220 


130 


130 


50 


Fany acid- 
treated 
magnesium 
hydroxide 


120 


40 


20 


20 


30 


55 


Melamine 
cyanurate 7) 


20 


20 


5 




50 
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Comp. 
Example 6 


7 


Como Examole 
8 


Comp. Example 
9 


Comp. Example 
10 


Preventer for 
ageing ^) 


1 


1 


1 


1 


1 


Inactivating 
agent for metal 








0.5 


0.5 


Total 


301 


221 


346 


251.5 


311.5 


Tensile test 


Qualified 


Qualified 


Disqualified 


Qualified 


Disqualified 


Aging test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Flame retarding 
property 


Qualified 


Disqualified 


Qualified 


Disqualified 


Qualified 


Processing 
ability 


Disqualified 


Qualified 


Disqualified 


Qualified 


Qualified 



Notes for Tables 1 to 3: 

1) Propylene-ethylene block copolymer (MFR: 0.5) (RB 610 A manufactured by K. K. Tokuyama) 

2) Propylene-ethylene random copolymer (MFR: 0.5) (RB 410 manufactured by K. K. Tokuyama) 

3) Polypropylene (MFR: 0.5) (RB 110 manufactured by K. K. Tokuyama) 

4) Styrene elastomer where double bond of a block copolymer of styrene with butadiene is saturated by addition 
of hydrogen (Taftic H 1041 manufactured by Asahi Kasel) 

5) MAGNIFIN H 10 (non-treated) manufactured by Martinsberg 

6) Kisma 5 A (treated with fatty acid) manufactured by Kyowa K. K. 

7) MC 640 manufactured by Nissan Chemical 

8) Irganox 1010 manufactured by Chiba Specialities Chemicals 

9) CDA-1 manufactured by Asahi Denka It is apparent from the result of Comparative Example 1 that processing 
ability of the resin composition is poor when no themnoplastic styrene elastomer (81) is used. It is on the other 
hand apparent from the result of Comparative Example 2 that resistance to aging and processing ability of the 
resin composition are poor when the amount of the thermoplastic styrene elastomer (B1) is too much. 

It is apparent from the results of Comparative Examples 3 and 6 that processing ability of the resin composition 
is poor when only a metal oxide which is treated with fatty acid is used as a metal oxide or when the metal oxide 
treated with fatty acid is too much. It is on the other hand apparent from the results of Comparative Examples 4 
and 5 that the resistance to aging of the resin composition is poor when no metal oxide treated with fatty acid Is 
used or its amount is too small. 

It is apparent from the result of Comparative Example 7 that flame retarding property of the resin composition 
is poor when the total amount of the metal oxide and the metal oxide which is treated with fatty acid is small. 

It is apparent from the result of Comparative Example 8 that tensile characteristic and flame retarding property 
of the resin composition are poor when the amount of the metal oxide is too much. 

It is apparent from the results of Comparative Examples 9 and 1 0 that the flame retarding property of the resin 
composition Is poor when no nitrogen-containing compound is used and that the tensile characteristic of the resin 
composition is poor when the amount of the nitrogen-containing compound is too much. 

Examples 6 to 10 and Comparative Examples 11 to 20 

[0065] The same method as in Examples 1 to 5 was used to manufacture coated electric wire except that the com- 
ponents shown In Tables 4 to 6 were used in the amounts shown there and their characteristics were evaluated. The 
results are shown inTables 4 to 6. 



Table 4 





Example 6 


Example 7. 


Example 8 


Example 9 


Example 1 0 


PP (Block) 




80 


20 


90 
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Table 4 (continued) 







PyomnlP 7 


Example 8 


Example 9 


Example 1 0 


PP /Ranrlrjm^2) 






40 




70 


PP /\-Ar>,rr\r\\ 3) 


fin 
















40 


1 0 


30 


ividy 1 icoiui 1 1 iiyuiuxluc? ' 




i 


120 


1 00 


200 


rally clOlU liccticu iiiayiicoiuiii iiyuiuxiuc ' 


Rn 


40 


100 


20 


20 


ivieiarnine cyanuraie ' 


1 n 




5 


40 


8 


r^r6V6iimi iUi a^cliiy ' 


•1 




•| 


•| 


■| 


Innf^tix/ntinn an^nt for metsl 

ll IQwll vail 1 1^ O^dlL IUI IIICLOI 


0.6 




0.5 






Total 


291.5 


281 


326.5 


261 


329 


Tensile test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Aging test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Flame retarding property 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Processing ability 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 



Table 5 







Comp. Example 


Comp. 


Comp. Example 


Comp. Example 


Comp. Example 






11 


Example 12 


13 


14 


15 




PP (Block) ^) 


100 


50 


40 


90 


70 


30 


PP (Random) 2) 






40 








PP (Homo) 3) 














Denatured 




50 


20 


10 


30 


35 


styrene 
elastomer 














Magnesium 


130 


160 




190 


180 




hydroxide 5) 














Fatty acid- 


50 


20 


200 




10 


40 


treated 

magnesium 

hydroxide 














Melamine 


30 


20 


5 


10 


20 




cyan urate 7) 












45 


Preventer for 
ageing ^) 


1 


1 


1 


1 


1 




Inactivating 






0.5 


0.5 






agent for metal 












50 


Total 


311 


301 


306.5 


301.6 


311 




Tensile test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 




Aging test 


Qualified 


Disqualified 


Qualified 


Disqualified 


Disqualified 


55 


Flame retarding 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


property 
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Table 5 (continued) 







Comp. Example 
11 


Comp. 
Example 12 


Comp. Example 
13 


Comp. Example 
14 


Comp. Example 
15 


5 


Processing 
ability 


Disqualified 


Disqualified 


Disqualified 


Qualified 


Qualified 






Table 6 




10 




Comp. 
Example 16 


Comp. Example 
17 


uomp. txampie 
18 


19 


Comp. Example 
20 




PP (Block) 


30 




4U 




70 


15 


PR (Random) 2) 


40 




20 






PP (Honno) 3) 




70 










Denatured 

styrene 

elastomer 


30 


30 


40 


ID 


30 


20 


Magnesium 
hydroxide ^) 


60 


80 


220 


1 OvI 


120 


P5 


Fatty acid- 
trcdted 
mdgnesium 
hydroxide ®) 


120 


20 


20 


20 


40 




Mclamtne 


20 


20 


10 




60 


30 


PrOk/ontf^r for 
agoing 8> 


1 


1 


1 


1 


1 




ngenl lor melal 






0.5 






35 


Total 


301 


221 


351 .5 


251 


311 




Tonsilo lest 


Qualified 


Qualified 


Disqualified 


Qualified 


Disqualified 




Aging test 


Qualified 


Qualified 


Disqualified 


Qualified 


Disqualified 


UO 


Flame retarding 
property 


Qualified 


Disqualified 


Qualified 


Disqualified 


Qualified 




Processing 
ability 


Disqualified 


Qualified 


Disqualified 


Qualified 


Qualified 



so 



55 



45 Notes for Tables 4 to 6: 

1)-3), 5)-9) Refer to the notes for Tables 1 to 3 

10) Elastomer where double bond of a block copolymer of styrene with butadiene is saturated by addition of hy- 
drogen and the resulting styrene elastomer is further denatured by maleic acid anhydride (TafticM1913 manufac- 
tured by Asahi Kasei) 

[0066] It is apparent from the result of Comparative Example 1 1 that the processing ability of the resin composition 
is poor when no thermoplastic styrene elastomer (B2) denatured by an acid component is used. It is on the other hand 
apparent from the result of Comparative Example 12 that resistance to aging and processing ability of the resin com- 
position are poor when the amount of the thermoplastic styrene elastomer (B2) denatured by an acid component is 

too much. ^...^ 
[0067] It is apparent from the results of Comparative Examples 13 and 16 that the processing ability of the resin 
composition is poor when only the metal oxide treated with fatty acid is used as a metal oxide or the metal oxide treated 
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with tatty acid is too much. It is on the other hand apparent from the results of Comparative Examples 14 and 15 that 
resistance to aging of the resin composition is poor when no metal oxide treated with fatty aid is used or its amount is 
small. 

[0068] It is apparent from the result of Comparative Example 1 7 that flame retarding property of the resin composition 
5 is poor when the total amount of the metal oxide and the metal oxide which is treated with fatty acid is small. 

[0069] It is apparent from the result of Comparative Example 1 8 that tensile characteristic and resistance to aging 
of the resin composition are poor when the amount of the metal oxide is too much. 

[0070] It is apparent from the results of Comparative Examples 19 and 20 that flame retarding property of the resin 
composition is poor when no nitrogen-containing compound is used and that tensile characteristic and resistance to 
10 aging of the resin composition are poor when the amount of the nitrogen-containing compound is too much. 

Examples 11 to 15 and Comparative Examples 21 to 29 

[0071] The same method as in Examples 1 to 5 was used to manufacture coated electric wire except that the com- 
'5 ponents shown in Tables 7 to 9 were used in the amounts shown there and their characteristics were evaluated. The 
results are shown in Tables 7 to 9. 



Table 7 





Example 11 


Example 12 


Example 13 


Example 14 


Example 16 


PP (Block) ■>) 


30 


70 


30 


60 


90 


PP (Random) 2) 






30 






PP (Homo) 3) 


30 










Denatured styrene elastomer ""O) 


20 


10 


5 


35 


5 


Styrene elastomer"^) 


20 


20 


35 


6 


5 


Magnesium hydroxide 


180 


160 


220 


120 


160 


Melamine cyanurate 7) 


10 


20 


5 


40 


20 


Preventer for ageing 


1 


1 


1 


1 


1 


Inactivating agent for metal 




0.5 








Total 


291 


281.5 


326 


261 


329 


Tensile test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Aging test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Flame retarding property 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Processing ability 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 



Table 8 





Comp. 
Example 21 


Comp. Example 
22 


Comp. Example 
23 


Comp. Example 
24 


Comp. Example 
25 


PP (Block) 1) 


95 


50 


40 




60 


PP (Random) 2) 






45 






PP(Homo) 3) 








60 




Denatured 
styrene 

elastomer ""O) 


5 


20 




40 




Styrene 
elastomer"^) 




30 


5 




40 


Magnesium 
hydroxide 


170 


180 


190 


200 


200 
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Table 8 (continued) 





Comp. 

Fyamoie 21 


Comp. Exannple 
22 


Connp. Exannple 
23 


Comp, Example 
24 


Comp. Example 
25 


IVI61arTililc 

cyan urate ^) 


30 


20 


10 


20 


20 


Preventer for 
ageing ^) 


1 


1 


1 


1 


1 


Inactivating 
agent tor metal 








0.5 


0.5 


Total 


301 


301 


301 


321.5 


321.5 


Tensile test 


Disqualified 


Qualified 


Disqualified 


Qualified 


Disqualified 


Aging test 


Disqualified 


Qualified 


Disqualified 


Disqualified 


Disqualified 


Flanne retarding 
property 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Processing 
ability 


Disqualified 


Disqualified 


Disqualified 


Qualified 


Qualified 



Table 9 





Comp. Example 26 


Comp. Example 27 


Comp. Example 28 


Comp. Example 29 


PR (Block) ■•) 


70 


60 




60 


PP (Random) 2) 










PP (Homo) 3) 






60 




Denatured slyrene 
elastomer ■'°) 


10 


20 


20 


10 


Styrene elastomer 


20 


20 


20 


30 


Magnesium 
hydroxide^) 


110 


230 


150 


150 


Melamine cyanurate 


30 


20 




50 


Preventer for ageing ^) 


1 


1 


1 


1 


Inactivating agent for 
metal 






0.5 




Total 


241 


351 


251.5 


301 


Tensile test 


Qualified 


Qualified 


Qualified 


Disqualified 


Aging test 


Qualified 


Disqualified 


Qualified 


Disqualified 


Flame retarding 
property 


Disqualified 


Qualified 


Disqualified 


Qualified 


Processing ability 


Qualified 


Disqualified 


Qualified 


Qualified 



Notes for Tables 7 to 9: 



1)-5), 7)-9) Refer to the notes for Tables 1 to 3 
10): refer to the notes for Tables 4 to 6 

[00721 It is apparent from the results of Comparative Examples 21 and 23 that tensile characteristic, resistance to 
aging and processing ability of the resin composition are poor when the amount of the propylene-based polymer (A) 
is too much or, in other words, the amount of the polymer (B) is too small. 
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[0073] It is apparent from the results of Comparative Example 24 and 25 that resistance to aging and/or tensile 
characteristic are/is poor when denatured styrene elastomer or styrene elastomer Is used solely unless metal oxide 
treated with fatty acid is used together with metal oxide. 

[0074] It is apparent from the results of Comparative Examples 26 and 27 that flame retarding property of the resin 
5 composition is poor when the amount of metal oxide is too small while, when amount of the metal oxide is too much, 
resistance to aging and processing ability of the resin composition are poor 

[0075] It is apparent from the results of Comparative Examples 28 and 29 that flame retarding property of the resin 
composition Is poor when no nitrogen-containing compound Is used while, when the amount of the nitrogen compound 
is too much, tensile characteristic and resistance to aging are poor when the amount of the nitrogen compound Is too 
10 much. 

Examples 16 to 20 and Comparative Examples 30 to 35 

[0076] The same method as in Examples 1 to 5 was used to manufacture coated electric wire except that the com- 
^5 ponents shown in Tables 10 to 12 were used in the amounts shown there and their characteristics were evaluated. 
The results are shown In Tables 1 0 to 12. 



Table 10 





Example 16 


Example 17 


Example 18 


Example 19 


Example 20 


PP (Block) 1) 


30 


80 


40 


50 


60 


PP (Random) 2) 






50 






PP (Homo) 3) 


30 






20 




Denatured styrene elastomer ""O) 


40 


20 


10 


30 


40 


Magnesium hydroxide 


190 


160 


160 


120 


220 


Mefamine cyanurate 7) 


10 


20 


20 


40 


6 


Preventer for ageing ®) 


1 


1 


1 


1 


1 


Inactivating agent for metal 




0.5 


0.6 






Total 


301 


281.5 


281 .5 


261 


326 


Tensile test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Aging test Flame retarding property 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Processing ability 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 



40 

Table 11 





Comp. 
Example 30 


Comp. Example 
31 


Comp. Example 
32 


Comp. Example 
33 


Comp. Example 
34 


PP (Block) 1) 


95 


50 


40 




80 


PP (Random) 2) 






30 






PP (Homo) 3) 








70 




Denatured 

styrene 

elastomer""®) 


5 


50 


30 


30 


20 


Magnesium 
hydroxide 5) 


160 


180 


110 


230 


170 


Melamine 
cyanurate 7) 


30 


20 


30 


5 
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Table 11 (continued) 





Comp 

Example 30 


OomD Eyamole 
31 


Comp. Example 
32 


Comp. Example 
33 


Comp. Example 
34 


Preventer for 

ageing ®) 


1 


1 


1 


1 


1 


Inactivating 
agent for metal 


0.5 








0.5 


Total 


291 .5 


301 


241 


336 


271.5 


Tensile test 


Disqualified 


Qualified 


Qualified 


Qualified 


Qualified 


Aging test 


Disqualified 


Qualified 


Qualified 


Disqualified 


Qualified 


Flame retarding 
property 


Qualified 


Qualified 


Disqualified 


Qualified 


Disqualified 


Processing 
ability 


Disqualified 


Disqualified 


Qualified 


Qualified 


Qualified 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



Table 12 



PP (Block) 1) 


Comp. Example 35 


PP (Block) 1) 


70 


PP (Random) 2) 




PP (Homo) 3) 




Denatured styrene elastomer ""O) 


30 


Magnesium hydroxide 5) 


180 


Melamine cyan urate 7) 


50 


Preventer for ageing 


1 


Inactivating agent for metal 




Total 


331 


Tensile test 


Disqualified 


Aging test 


Disqualified 


Flame retarding property 


Qualified 


Processing ability 


Qualified 



55 



Comments for Tables 10 to 12: 

I) -3), 5), 7)-9) Refer to the comments for Tables 1 to 3. 

II) Ethylene-propylene rubber denatured by maleic acid anhydride (T 7741 P manufactured by JSR). 

[0077] It is apparent from the result of Comparative Example 30 that tensile characteristic, resistance to aging and 
processing ability of the resin composition are poor when the amount of the propylene-based polymer (A) is too much 
or, in other words, the amount of the acid-denatured rubber (B4) is too small. 

[0078] It is on the other hand apparent from the result of Comparative Example 31 that processing ability of the resin 
composition is poor when the amount of the acid-denatured rubber (84) is too much. 

[0079] It Is apparent from the results of Comparative Examples 32 and 33 that flame retarding property of the resin 
composition is poor when the amount of the metal oxide is too small while, when the amount of the metal oxide is too 
much, resistance to aging of the resin composition is poor. 

[O080] It is apparent from the results of Comparative Examples 34 and 35 that flame retarding property of the resin 
composition is poor when no nitrogen-containing compound is used while, when the amount of the nitrogen compound 
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is too much, tensile characteristic and resistance to aging of the resin connposition are poor. 
Examples 21 to 25 and Comparative Exannples 36 to 45 

[0081] The same method as in Examples 1 to 5 was used to manufacture coated electric wire except that the com- 
ponents shown in Tables 13 to 15 were used in the amounts shown there and their characteristics were evaluated. 
The results are shown in Tables 13 to 15. 



Table 13 





Example 21 


Example 22 


Example 23 


Example 24 


Example 25 


PP (Block) 1) 


30 


80 


60 


40 




PP (Random) 2) 








50 


65 


PR (Homo) 3) 


30 










Denatured EVA'»2) 


40 


20 


40 


10 


35 


Magnesium hydroxide ^) 


140 


100 


120 


100 


200 


Fatty acid-treated magnesium 
hydroxide 6) 


60 


60 


100 


20 


20 


Melamine cyanurate 7) 


10 


20 


5 


40 


5 


Preventer for ageing 8) 


1 


1 


1 


1 


1 


Inactivating agent for metal 


0.5 


0.5 








Total 


331.5 


281,5 


326 


261 


326 


Tensile test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Aging test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Flame retarding property 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Processing ability . 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 



Table 14 





Comp. 
Example 36 


Comp. Example 
37 


Comp. Example 
38 


Comp. Example 
39 


Comp. Example 
40 


PP (Block) 1) 


100 


30 


40 


80 


70 


PP (Random) 2) 




20 


40 






PP (Homo) 3) 












Denatured 
EVA 12) 




50 


20 


20 


30 


Magnesium 
hydroxide 5) 


130 


160 




190 


180 


Fatty acid- 
treated 
magnesium 
hydroxide ^> 


50 


20 


200 




10 


Melamine 
cyanurate 7) 


30 


20 


5 


10 


5 


Preventer for 
ageing ®) 


1 


1 


1 


1 


1 



15 
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10 



15 



Table 14 (continued) 



Inactivating 
agent tor nnetal 



Total 



Tensile test 



Aging test 



Flame retarding 
property 



Processing 
ability 



Comp. 
Example 36 



331 



Qualified 



Qualified 



Qualified 



Disqualified 



Cbnnp. Example 
37 



301 



Qualified 



Disqualified 



Qualified 



Disqualified 



Comp. Example 
38 



306 



Qualified 



Qualified 



Qualified 



Disqualified 



Comp. Example 
39 



0.5 



301,5 



Disqualified 



Disqualified 



Qualified 



Qualified 



Comp. Example 
40 



0.5 



296.5 



Qualified 



Disqualified 



Qualified 



Qualified 



20 



25 



30 



35 



40 



45 



50 



55 



Table 15 



PP (Block) 1) 



PP (Random) 2) 



PP (Homo) 3) 



Denatured 
EVA 



Magnesium 
hydroxide 5) 



Fatty acid- 
treated 
magnesium 
hydroxide ^) 



Melamine 
cyan urate 



Comp. 
Example 41 



80 



Comp. Example 
42 



70 



20 



60 



120 



20 



Preventer for 
ageing ^> 



Inactivating 
agent for metal 



Total 



Tensile test 



Aging test 



Flame retarding 
property 



Processing 
ability 



301 



Qualified 



Qualified 



Qualified 



Disqualified 



30 



80 



30 



20 



Comp. Example 
43 



70 



30 



220 



20 



10 



Comp. Example 
44 



60 



20 



20 



Comp. Example 
45 



120 



40 



231 



Qualified 



Qualified 



351 



Disqualified 



Disqualified 



Qualified 



Disqualified 



Qualified 



0.5 



261.5 



Qualified 



Qualified 



Disqualified 



Disqualified 



Qualified 



Comments for Tables 13 to 15: 



70 



30 



100 



60 



50 



0.5 



311.5 



Disqualified 



Disqualified 



Qualified 



Disqualified 



1 )-3), 5)-9) Refer to the comments for Tables 1 to 3. »,,,HriHo rvR 1 03 manufactured by Mitsui Dupont 

1 2) Ethylene-vinyl acetate copolymer denatured by male.c ac.d anhydnde (VR 1 03 manutactu y 

Chemical). 
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[0082] It is apparent from the result of Comparative Example 36 that processing ability of the resin composition is 
poor when no polyolefin (B5) denatured by acid component is used. It is on the other hand apparent from the result of 
Comparative Example 37 that resistance to aging and processing ability of the resin composition are poor when the 
amount of the polyolefin (B5) denatured by acid component is too much. 

[0083] It is apparent from the results of Comparative Examples 38 and 41 that the processing ability of the resin 
composition is poor when only metal oxide treated with fatty acid is used as a metal oxide or when the amount of the 
metal oxide treated withf atty acid is too much. It is on the other hand apparent from the results of Comparative Examples 
39 and 40 that the resistance to aging of the resin composition is poor when the metal oxide treated with fatty acid is 

not used or its amount is small. 

[0084] It is apparent from the result of Comparative Example 42 that flame retarding property of the resin composition 
Is poor when the total amount of the metal oxide and the fatty acid-treated metal oxide is small. 
[0085] It is apparent from the result of Comparative Example 43 that tensile characteristic and flame retarding prop- 
erty of the resin composition are poor when the amount of the metal oxide is too much. 

[0086] It is apparent from the results of Comparative Examples 44 and 45 that flame retarding property of the resin 
composition is poor when no nitrogen-containing compound is used while, when the amount of the nitrogen compound 
is too much, tensile characteristic, resistance to aging and processing ability of the resin composition are poor. 

Examples 26 to 30 and Comparative Examples 46 to 54 

[0087] The same method as in Examples 1 to 5 was used to manufacture coated electric wire except that the com- 
ponents shown in Tables 16 to 18 were used in the amounts shown there and their characteristics were evaluated. 
The results are shown in Tables 16 to 18. 



Table 1 6 





Example 26 


Example 27 


Example 28 


Example 29 


Example 30 


PP (Block: 


40 


70 


30 




90 


PP (Randon^.: •> 






30 


60 




PP {Homo) ^* 


20 










Denaturoc EVA 


20 


10 


5 


35 


5 


EVA 




20 


35 


5 


5 


EEA 


20 










Magnesium hydroxide 5> 


170 


160 


220 


120 


160 


Melamine cynnurHic 


10 


20 


5 


40 


20 


Preventer (or agoing ®J 


1 


1 


1 


1 


1 


Inactivating agent for metal 


0.6 


0.5 






0.5 


Total 


281.5 


281.5 


326 


261 


329.5 


Tensile test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Aging test 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Flame retarding property 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Processing ability 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 



Table 17 





Comp. Example 
46 


Comp. Example 
47 


Comp. Example 
48 


Comp. Example 
49 


Comp. Example 
50 


PP (Block) 1) 


95 


50 




60 


60 


PP 

(Random) 2) 












PP (Homo) 3) 






95 
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Table 17 (continued) 





Comp. Example 
46 


Comp. Example 
47 


Comp. Example 
48 


Comp. Example 
49 


Comp. Example 
50 


Denatured 
EVA 12) 


5 


30 




. 40 




EVA 13) 




20 






40 


CCA 14.^ 

hhA 






c 
O 






Magnesium 
hydroxide 5) 


180 


160 


200 


160 


200 


Melamine 
cyan urate '^^ 


30 


on 


1 u 




20 


Preventer for 
ageing 8) 


1 


1 


1 


1 


1 


Inactivating 
agent for metal 








0.5 




Total 


311 


281 


311 


281.5 


321 




r^i^nufilifipd 

L-/ lO U CI II 1 1 


Qualified 


Disqualified 


Qualified 


Disqualified 


Aging test 


Disqualified 


Qualified 


Disqualified 


Disqualified 


Disqualified 


Flame 

retarding 

property 


Qualified 


Qualified 


Qualified 


Qualified 


Qualified 


Processing 
ability 


Disqualified 


Disqualified 


Disqualified 


Qualified 


Qualified 



30 



Table 1 8 





Comp. Example 51 


Comp. Example 52 


Comp. Example 53 


Comp. Example 54 


PR (Block) 1) 


60 




70 




PP (Random) 2) 




50 




60 


PP (Homo) 3) 










Denatured EVA 12) 


30 


30 


10 


40 


EVA 13) 




20 


20 




EEA 1^) 


10 








Magnesium 
hydroxide 5) 


110 


230 


160 


160 


Melamine cyanurate ^) 


30 


5 




50 


Preventer for ageing ^) 


1 


1 


1 


1 


Inactivating agent for 
metal 






0.5 




Total 


241 


336 


261.5 


311 


Tensile test 


Qualified 


Qualified 


Qualified 


Disqualified 


Aging test 


Qualified 


Disqualified 


Qualified 


Disqualified 


Flame retarding 
property 


Disqualified 


Qualified 


Disqualified 


Qualified 
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Table 18 (continued) 





Comp. Example 51 


Comp. Example 52 


Comp. Example 53 


Comp. Example 54 


Processing ability 


Qualified 


Disqualified 


Qualified 


Qualified 



10 



15 



20 



25 



30 



35 



40 



SO 



55 



Comments for Tables 16 to 18: 

1)-3), 5), 7) -9) Refer to the comments for Tables 1 to 3. 

12) Refer to the comment for Tables 13 to 15. 

13) Ethylene-vinyl acetate copolymer (EV 360 manufactured by Mitsui Dupont Chemical). 

14) Ethylene-vinyl acetate copolymer (A 714 manufactured by Mitsui Dupont Chemical). 

[0088] It is apparent from the results of Comparative Examples 46 and 48 that tensile characteristic, resistance to 
aging and processing ability of the resin composition are poor when the amount of the propylene-based polymer (A) 
is too much or, in other words, the amount of the polymer (B) is too small. It is on the other hand apparent from the 
result of Comparative Example 47 that processing ability of the resin composition is poor when the amount of the 
polymer (B) is too much. 

[0089] It is apparent from the result of Comparative Example 49 that resistance to aging of the resin composition is 
poor when the polyolef in (85) which is denatured with acid component is solely used as a polymer (B) unless the metal 
oxide where the surface is treated with fatty acid is used together with the metal oxide. 

[0090] it is apparent from the result of Comparative Example 50 that tensile characteristic and resistance to aging 
of the resin composition are poor when polyolef in which Is no denatured with acid component is used as a polymer (B). 
[0091] It is apparent from the results of Comparative Examples 51 and 52 that the flame retarding property of the 
resin composition is poor when the amount of the metal oxide is too small while, when the amount of the metal oxide 
is too much, resistance to aging and processing ability of the resin composition are poor. 

[0092] It is apparent from the results of Comparative Examples 53 and 54 that the flame retarding property of the 
resin composition Is poor when no nitrogen-containing compound is used while, when the amount of the nitrogen 
compound is too much, tensile characteristic and resistance to aging of the resin composition are poor. 

Claims 

1. An olefinic resin composition containing: 

(A) 60 to 90 parts by mass of propylene-based polymer the melt flow rate of which Is about 5 or less; 

(B) 10 to 40 parts by mass of at least one polymer selected from the group consisting of: 
(B1) thermoplastic sty rene elastomer, 

(B2) thermoplastic styrene elastomer denatured by acid component, 

(B3) a mixture of said thermoplastic styrene elastomer and said thermoplastic styrene elastomer denatured 
by acid component, in which said styrene elastomer and said denatured styrene elastomer respectively ac- 
count for about 5 to about 35 parts by mass In the total amount of 1 0 to 40 parts by mass; 
(B4) rubber denatured by acid component, 

(85) polyolefin denatured by acid component and 

(86) a mixture of polyolefin and said polyolefin denatured by acid component, in which said polyolefin and 
said denatured polyolefin respectively account for about 5 to about 35 parts by mass in the total amount of 1 0 
to 40 parts by mass, whereby the total amount of said propylene-based polymer (A) and said polymer (B) is 
100 parts by mass; 

(C) 120 to 220 parts by mass of either metal hydroxide or a mixture of metal hydroxide and metal hydroxide 
the surface of which is treated with a coupling agent or fatty acid, 

wherein, when said thermoplastic styrene elastomer (B1), said thermoplastic styrene elastomer dena- 
tured by acid component (B2) or said polyolefin denatured by acid component (85) is chosen as polymer (B) , 
there is used a mixture of said. metal hydroxide and said metal hydroxide the surface of which is treated with 
a coupling agent or fatty acid, in which said metal hydroxide accounts for 200 to 20 parts by mass, while said 
surface-treated metal hydroxide accounts for 20 to 100 parts by mass, In the total amount of 120 to 220 parts 
by mass; and 

(D) 5 to 40 parts by mass of a nitrogen-containing compound. 
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2. The olefinic resin composition according to clainn 1 , 

wherein said thermoplastic styrene elastomer (B1) comprises at least one compound selected fronn the group 
consisting of a styrene-butadiene block copolymer a styrene-ethylene-propylene block copolymer a derivative of 
either thereof in which double bond is hydrogenated. and a styrene elastomer in which double bond of a styrene- 
isoprene block copolymer is hydrogenated. 

3 The olefinic resin composition according to claim 1 or 2. wherein said polyolefin comprises at least one copolymer 
selected from the group consisting of an ethylene-vlnyl acetate copolymer, an ethylene-ethyl acrylate copolymer, 
an ethylene-methyl acrylate copolymer and an ethylene-butyl acrylate copolymer 

4. The olefinic resin composition according to any one of claims 1 to 3. wherein said acid component used for dena- 
turation comprises unsaturated carboxylic acid or a derivative thereof. 

5. The olefinic resin composition according to any one of claims 1 to 4, wherein said polyolefin (B5) denatured by 
15 ' acid component is an elastomer in which said acid component is introduced Into common polyolefin. 

6. The olefinic resin composition according to any one of claims 1 to 5, wherein said polyolefin (B5) denatured by 
acid component comprises a copolymer of olefin with (meth) acrylic acid or an ester thereof, or with vinyl acetate. 

20 7. The olefinic resin composition according to any one of claims 1 to 6, wherein said polyolefin comprises an ethylene- 
vlnyl acetate copolymer, an ethylene-ethyl acrylate copolymer, an ethylene-methyl acrylate copolymer or an eth- 
ylene-butyl acryiaie copolymer 

8. The olcftnic rcsn cDmoositicn according to any one of claims 1 to 7. wherein said coupling agent with which the 
25 surface d said mcial hydroxjdo is treated comprises a silane coupling agent. 

9. The olcfin-c resin composition according to any one of claims 1 to 8. wherein said surface-treated metal hydroxide 
comprises m^rr^ i,m h>'rtfoitKJe the surface of which is treated with an aminosilane coupling agent. 

30 10. The define rcsm composition according to any one of claims 1 to 9. wherein said nitrogen-containing compound 
comprises a! ichsi one corrpound selected from the group consisting of melamine, guanamine, cyanuric acid, 
isocyanunc «:id <irx3 a derivative of each thereof. 

1 1 . The olefinic rcs.n composition according to claim 1 0, wherein said nitrogen-containing compound comprises mela- 
35 mine cyanuraic 

12. An electric w.rc coaled with the olefinic resin composition according to any one of claims 1 to 11 . 
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